Ethylene glycol and glycerol loading and unloading in porcine meniscal tissue.
The development of a long-term storage method for meniscus, a complex tissue of the knee prone to injury, would improve the procedure and outcomes of meniscus transplantation. Cryopreservation uses cryoprotective agents (CPAs) including ethylene glycol (EG) and glycerol to preserve a variety of live tissues, and understanding of the CPA permeation kinetics will be critical in designing a vitrification protocol for meniscus. The purpose of this preliminary study was to understand the loading and unloading behaviours of EG and glycerol in meniscus by observing their efflux. For the main experiment, lateral and medial porcine menisci were incubated with CPA for 24 h at three temperatures (i.e., 4, 22, and 37 °C). Then, the menisci were immersed in 25 ml of X-VIVO™10 and CPA efflux was recorded by monitoring the molality of two consecutive washout solutions at different time points. In a subsequent experiment, menisci were incubated in the CPA solutions for 48 h at 22 °C, and the results were compared to those obtained at 22 °C in the main experiment. Results showed a rapid efflux of CPA from meniscus at the beginning of each wash. With increasing temperature, the amount of CPA efflux (and hence loading) increased. Using 24 h incubation, EG loaded the menisci more completely than glycerol. But after 48 h of incubation, both EG and glycerol achieved approximately the same degree of meniscus loading. This study provides preliminary data that will facilitate future design of experiments aimed at development of meniscus permeation studies.